Selective delivery of rifampicin incorporated into poly(DL-lactic-co-glycolic) acid microspheres after phagocytotic uptake by alveolar macrophages, and the killing effect against intracellular Mycobacterium bovis Calmette-Guérin.
Macrophages and their phagocytotic abilities play a dominant role for defense against infected organisms. However, Mycobacterium tuberculosis can survive in the phagosomes of macrophages. In this study, the effective delivery of a drug and the killing effect of tubercle bacilli within macrophages were investigated utilizing the phagocytotic uptake of rifampicin (RFP) that had been incorporated into poly(DL-lactic-co-glycolic) acid (PLGA) microspheres. The microspheres were composed of PLGA that had a monomer ratio (lactic acid/glycolic acid) of either 50/50 or 75/25. They had molecular weights from 5000 to 20,000, and diameters of 1.5, 3.5, 6.2 and 8.9 microm. The most significant factor for phagocytotic activity of macrophages was the diameter of the microspheres. By contrast, molecular weight and monomer ratio of PLGA did not influence phagocytosis. The amount of RFP delivered into cells was also investigated. RFP-PLGA microspheres composed of PLGA with a molecular weight of 20,000 and monomer ratio of 75/25 showed the highest amount of delivery (4 microg/1 x 10(6) cells). Fourteen days after infection, the survival rate of treated intracellular bacilli was 1% when compared with untreated cells. There was almost no killing effect of free RFP (4 or 15 microg/ml) on intracellular bacilli. In vivo efficacy of RFP-PLGA was also examined in rats infected with M. tuberculosis Kurono. Intratracheal administration of RFP-PLGA microspheres was shown to be superior to free RFP for killing of intracellular bacilli and preventing granuloma formation in some lobes. These results suggest that phagocytotic activity could be part of a new drug delivery system that selectively targeted macrophages.